Diabetes induced decrease in detrusor smooth muscle force is associated with oxidative stress and overactivity of aldose reductase.
Bladder dysfunction is one of the complications of diabetes. We determined whether diabetic induced bladder dysfunction is associated with decreased detrusor smooth muscle contractility, hyperglycemia induced over expression of aldose reductase (AR) and increased sorbitol production. In addition, we compared oxidative stress in the detrusor smooth muscle in diabetic rabbits with that in normal rabbits by estimating lipid peroxidation. Diabetes was induced in New Zealand White, age matched male rabbits by intravenous injection of alloxan (100 mg/kg body weight). Normal and sucrose drinking rabbits served as controls. Six months after the induction of diabetes rabbits with a blood glucose level of 400 mg/dl or higher were sacrificed and detrusor smooth muscle tissue was isolated. Detrusor was analyzed for force generation, lipid peroxidation products using malondialdehyde as a biomarker, and AR expression and function by reverse transcriptase-polymerase chain reaction and sorbitol levels, respectively. The mean maximum force +/- SE produced by detrusor muscle strips in response to 125 mM KCl was 17.50 +/- 1.66, 17.56 +/- 1.23 and 7.51 +/- 2.56 gm/100 mg tissue in normal, sucrose drinking and diabetic rabbits, respectively, representing a 57% force decrease in diabetic subjects. Bethanechol elicited force decreased 40% (26.52 +/- 3.21, 27.3 +/- 2.87 and 16.32 +/- 1.67 gm/100 mg tissue, respectively, in normal, sucrose drinking and diabetic rabbits) in diabetic vs control subjects. Concomitant with the force decrease, the expression of AR, sorbitol content and lipid peroxidation products were increased. Diabetes induced a decrease in detrusor smooth muscle force. This was associated with an increase in lipid peroxides and sorbitol concomitant with over expression of AR and polyol pathway activation. Our data suggest that these changes might contribute to oxidative stress and decreased contractility of detrusor smooth muscle, leading to bladder dysfunction.